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(54) RELAY 
(57)Abstract: 

PURPOSE: To provide a relay with excellent 
solderability and excellent high frequency properties. 
CONSTITUTION: A housing 10 is composed of a 
box-like case 1 1 having an opened lower face and a 
based 12 to be fixed in the opened lower face of the 
case 1 1 . The base 12 is made of a printed board of a 
ceramic. Circuit pattern parts 13a, 13b as terminals 
are formed in the base 12. The terminals are 
composed of circuit patterns, so that terminals of a 
conventional relay are made unnecessary. 
Consequently, position difference occuring between a 
circuit pattern and a terminal in the printed substrate 
due to the deformation of the terminal can be avoided 
and troubles such as alteration, deterioration, etc., of 
high frequency properties due to the terminals are solved. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e WO rd which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the so-called surface mount type which is soldered 

to the component side of a printed circuit board, and is mounted in it of relay. 

[0002] 

[Description of the Prior Art] In the relay A which is soldered to the component side of the 
conventional printed circuit board, and is mounted in it, as shown in drawing 6 , originally, the 
terminal 21 inserted in the insertion hole of a printed circuit board is bent, and it is made to mount by 
soldering to the component side of a printed circuit board using this terminal 21. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when a terminal 21 deformed that they are the 
above structures, the location of the circuit pattern and terminal 21 which solder the terminal 21 of a 
printed circuit board shifted, and there was a problem that it could not solder well. Moreover, stray 
capacity became large for the terminal 21, and there was a problem of a RF property not having been 
stabilized or deteriorating. 

[0004] The place which succeeds in this invention in view of an above-mentioned point, and is made 
into the purpose is to excel in soldering nature and offer the relay also with a good RF property. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, housing consists of 
a box-like case in which an inferior surface of tongue carries out opening, and the base put on the 
inferior surface of tongue as for which this case carries out opening, and invention of claim 1 
constitutes the above-mentioned base from a printed circuit board, and has formed the circuit pattern 
section as a terminal in this base. 

[0006] In addition, as it excels in thermal resistance, and heat deformation is considered from a pile 
point to a lifting and is shown in claim 2, it is desirable to use the thing made from a ceramic as the 
above-mentioned printed circuit board. Invention of claim 3 forms the metal section in the joint of a 
case and the base for a case and the base, respectively, easy and in order to enable it to close for a 
short time, and it has closed the base in the case by welding. 

[0007] In addition, what is necessary is to form an insulating layer on the above-mentioned circuit 
pattern section, when the above-mentioned circuit pattern section of the base continues to the top 
face of the base, as shown in claim 4, and just to form the metal section on the insulating layer. 
Moreover, as shown in claim 5, when the above-mentioned circuit pattern section of the base needs 
to be connected to the circuit pattern of the top face of the base, you may make it connect the circuit 
pattern section and a circuit pattern on top through a through hole. 
[0008] 

[Function] Invention of claim 1 forms a terminal with a circuit pattern as mentioned above, loses the 
terminal in the conventional relay, and solves the problem of causing the location gap of the circuit 
pattern of a printed circuit board and a terminal by deformation of a terminal, and the change or 
degradation of a RF property by the terminal. 

[0009] The base makes heat deformation hard to improve thermal resistance of the base using the 
thing of the product [ invention / of claim 2 ] made from a ceramic as the above-mentioned printed 
circuit board, and to carry out. Invention of claim 3 makes it possible easy and to close for a short 
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time for a case and the base by forming the metal section in the joint of a case and the base, 

respectively, and closing the base in a case by welding. 

[0010] 

[Example] 

(Example 1) One example of this invention is shown in drawing 1 thru/or drawing 3 . The housing 
10 of a relay of this example is formed with the box-like case 1 1 made of synthetic resin in which an 
inferior surface of tongue carries out opening, and the plate-like base 12 put in the form which 
covers the inferior surface of tongue of this case 1 1, as shown in drawing 1 (a). As shown in drawing 
2 , the electromagnet block X is stored in the upper part of a case 1 1, and the armature block Y is 
stored in the space formed between the electromagnet block X and the base 12. 
[001 1] The electromagnet block X consists of a coil 3 around which the coil bobbin 2 and the coil 
bobbin 2 made of the synthetic resin which inserted the iron core 1 of the shape of an abbreviation 
KO character formed by the magnetic material which carries out opening caudad, and this iron core 
1, and was really fabricated were looped, and an iron core 1 and the permanent magnet 4 infixed 
between the armature blocks Y. In addition, in the case of this example, the permanent magnet 4 is 
also formed at the coil bobbin 2 and one. However, if a permanent magnet 4 can be infixed between 
an iron core 1 and the armature block Y and can make the magnetomotive force act, it will be good 
also as structure attached in the inferior surface of tongue of the electromagnet block X except a 
permanent magnet 4 by adhesion etc. Moreover, in this case, a permanent magnet 4 can be set to the 
longitudinal direction of the case 1 1 of drawing 2 , it may form in long abbreviation plate-like, and 
the thing of the structure which magnetized a center section and both ends to the unlike pole may be 
used. 

[0012] The above-mentioned electromagnet block X is fabricated in the form which carries out mold 
to a case 1 1 the 2nd order, and is formed in a case 1 1 and one. In addition, it is not necessary- to 
necessarily fabricate the electromagnet block X and a case 1 1 really. However, when it really 
fabricates, there is an advantage that bulging of the case 1 1 by the heat added when performing 
reflow solder can be lessened. With the electromagnet block X of this example, the coil bobbin 2 is 
looped around two coils 3 with reversed polarity, the end- winding child 13 of the pair connected to 
the both ends of each coil 3 is drawn from the both-ends side of a case 1 1, and these end- windings 
child 13 is installed in the form where the side face of a case 1 1 is made to meet. In addition, even if 
it really forms the both ends of an iron core 1 , they are exposed to the interior of a case 1 1 . 
[0013] The armature block Y is in the condition which carried out the armature 5 in the center for the 
tabular armature 5 formed by magnetic material, and two contact springs 6, and installed the contact 
spring 6 in both sides side by side, carries out the mold of the center section with synthetic resin, and 
is formed in one. The both ends of the contact spring 6 are divided into two forks, and the traveling 
contact 8 is fixed in the tip inferior surface of tongue. As shown in drawing 2 , rotation supporting- 
point 7a which supports the armature block Y free [ seesaw ** ] is formed in the inferior surface of 
tongue of the insulating section 7 which consists of synthetic resin which inserted the armature 5 and 
the contact spring 6 of the above-mentioned armature block Y. In addition, as shown in drawing 2 , 
rotation supporting-point 7a may be formed also in the top-face side of the insulating section 7. From 
the both sides of the above-mentioned insulating section 7, each piece of hinge spring 6a of the 
contact spring 6 and one is protruded. 

[0014] The base 12 is constituted using the printed circuit board. In addition, it is desirable to make it 
products made from a ceramic, such as a glass epoxy resin, in order to make thermal resistance high, 
and are [ heat deformation ] lifting-hard and to carry out it as a printed circuit board. In addition, it 
does not have a word arm that you may be products made from a ceramic other than a glass epoxy 
resin, either. The circuit pattern is formed for connection 12a which solders piece of hinge spring 6a 
of each above in the center of both sides, and is connected to this base 12. Here, where piece of 
hinge spring 6a is soldered to connection 12a, the armature block Y is attached free [ seesaw ** ] to 
the base 12. 

[0015] This traveling contact 8 has formed in one the stationary contact 9 contacted and opened in 
the location corresponding to the traveling contact 8 which fixed for each contact spring 6 of the 
above-mentioned base 12. Current-carrying-part 12b electrically connected also to the part in which 
this stationary contact 9 was formed, with the stationary contact 9 is formed. In addition, it is also 
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possible to use current-carrying-part 12b as a fixed contact surface, without forming a stationary 
contact 9 in the base 12 at one. 

[0016] The semicircle-like crevice 14 is formed in each both-sides section corresponding to each 
connection 12a and current-carrying-part 12b of the above-mentioned base 12, and the circuit pattern 
is made to have followed the inferior surface of tongue of the base 12 through the inside of the 
crevice 14. The continuous circuit pattern section 13a is shown in drawing 1 (b). Furthermore, a 
crevice 15 is formed also in the both ends of the base 12, it applies to the inferior surface of tongue 
of the base 12 from the inside of the crevice 15, and circuit pattern section 13b is formed. It is the 
part soldered to a printed circuit board like the polar zone to which the circuit pattern sections 13a 
and 13b which continue from the inside of the crevices 14 and 15 in the base 12 to an inferior surface 
of tongue solder in a chip etc. here, and is equivalent to the terminal in a relay equipped with the 
conventional terminal. Circuit pattern 13a by which circuit pattern 13a which follows connection 12a 
follows common terminal and current-carrying-part 12b in more detail becomes a stationary-contact 
terminal. Moreover, the base 12 is put on the inferior surface of tongue of a case 12, in the condition 
of having soldered to the printed circuit board, a crevice 15 and circuit pattern 13b are soldered to 
the end-winding child 13, and a crevice 15 and circuit pattern 13b become the substantial end- 
winding child of the conventional relay. 

[0017] In this example, since there is no terminal in the conventional relay as mentioned above, the 
conventional problem is not produced, getting it blocked — according to deformation of a terminal, 
the circuit pattern of a printed circuit board and the location of a terminal shift, a RF property 
changes with terminals, or it does not deteriorate And since the so-called terminal is formed using 
the circuit pattern of the base 12, there is also an advantage that the pitch between circuit pattern 
section 13a equivalent to a terminal pitch and 13b etc. can be set as arbitration. Moreover, in order to 
carry out high frequency matching, it is also possible to form the circuit pattern sections 13a and 13b 
corresponding to a terminal in the optimal configuration, and it becomes what was suitable as a high 
frequency relay. 

[0018] Where the armature block Y is attached in the base 12, if the base 12 is put on the inferior 
surface of tongue of a case 1 1, a relay will be assembled as shown in drawing 2 . In addition, you 
may make it connect the end- winding child 13 to circuit pattern 13b with soldering etc. in the state of 
this assembly. In the state of [ above-mentioned ] assembly, the both ends of an armature 5 become 
the form which counters the edge exposed to the interior of the case 1 1 of an iron core 1 . 
[0019] With a relay of this example, if it energizes in one of the coils 3, with the magnetomotive 
force which the electromagnet block X generates, the end of an armature 5 will be attracted by the 
end of an iron core 1, and the armature block Y will rotate focusing on rotation supporting-point 7a. 
What the armature 5 fixed to the opposite side by rotation of this armature block Y with the side by 
which an iron core 1 is adsorbed among the traveling contacts 8 which fixed for each contact spring 
6 contacts a stationary contact 9. Even if the rotation condition of this armature block Y stops the 
energization to a coil 3, it is maintained by the magnetism of a permanent magnet 4. When 
contacting the traveling contact 8 and stationary contact 9 by the side of reverse, even if the rotation 
condition of the armature block Y stops the energization to a coil 3, it is maintained by the 
magnetism of a permanent magnet 4 also in this case that what is necessary is just to energize in the 
opposite coil 3 of the above-mentioned coil 3. getting it blocked — a relay of this example — being 
the so-called — bistability actuation is carried out. In addition, as one, even if a coil 3 switches the 
energization direction of the current to a coil 3, it operates similarly. Moreover, by making the spring 
load of piece of hinge spring 6a into imbalance in the longitudinal direction of the contact spring 6, 
in the condition of not energizing a current in a coil 3, it can also consider as the so-called relay 
which the armature block Y rotates and which carries out monostable actuation so that the edge by 
the side of [ same ] an iron core 1 and an armature 5 may surely contact. 

[0020] (Example 2) Other examples of this invention are shown in drawing 4 . It is necessary to 
carry out the closure (seal) of the joint of a case 1 1 and the base 12 in airtight in the relay mentioned 
above. This closure was performed using the epoxy adhesive etc. by the former. However, there was 
a problem that performing the closure by adhesives took time and effort and time amount. So, in this 
example, it is made to perform the closure, without using adhesives. 

[0021] In this example, the metal section 16 is formed over the perimeter of a joint with the base 12 
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of a case 1 L In addition, the metal section 1 can be formed by inserting plating or metal material. 
Moreover, when really not fabricating the electromagnet block X to a case 1 1, it can also consider as 
metal as a case 11, and the metal section 16 is unnecessary in this case. 

[0022] And ceramic coating is performed into the part corresponding to the above-mentioned metal 
section 16 of the base 12, an insulating layer 17 is formed, and formation is formed for the metal 
section 18 on the insulating layer 17. Here, an insulating layer 17 is formed in order to aim at the 
insulation with connection 12a, current-carrying-part 12b, etc. and the metal section 18. If it does in 
this way, the metal section 16 and 18 comrades which contact mutually where the base 12 is put on a 
case 1 1 are joined by welding, and the closure can be performed. In addition, as long as the metal 
sections 16 and 18 can be soldered, solder plating is carried out and you may make it join to the 
metal sections 16 and 18 by soldering. Thus, if the closure is performed, compared with the closure 
using adhesives, the closure can be performed for easy and a short time, and productivity will 
improve. 

[0023] By the way, in an above-mentioned case, by the insulating layer 17 by which ceramic coating 
was carried out, although it had insulated, the approach of connection 12a, current-carrying-part 12b, 
and the metal section 1 8 shown in drawing 5 may be used. In drawing 5 , the base 12 is formed by 
the laminating printed circuit board of two-layer structure, the metal section 18 is formed in the 
periphery section of the top face of the base 12, and connection 12a, current-carrying-part 12b, etc. 
are formed in the inside. And it has connected in the through hole 20 which makes connection 
between the circuit pattern 19 formed in the interior of a laminating printed circuit board in 
connection between circuit pattern section 13a formed in the inferior surface of tongue from the 
both-ends side of the base 12, having applied, and above-mentioned connection 12a and current- 
carrying-part 12b, its circuit pattern 19, and circuit pattern section 13a or above-mentioned 
connection 12a and current-carrying-part 12b. If it does in this way, an insulating condition with the 
metal section 18, connection 12a, and current-carrying-part 12b can be ensured. 
[0024] In addition, it is also possible to make connection with circuit pattern 13 a, connection 12a, 
and current-carrying-part 12b only in a through hole 20 not using a laminating printed circuit board 
but using the usual printed circuit board. Furthermore, also when connecting circuit pattern section 
13b with the circuit pattern by the side of the top face of the base 12, the approach mentioned above 
can be applied. 
[0025] 

[Effect of the Invention] As for invention of claim 1, housing consists of the bases with which an 
inferior surface of tongue is put on the inferior surface of tongue of the box-like case which carries 
out opening, and this case which carries out opening as mentioned above. Since the above-mentioned 
base is constituted from a printed circuit board and the circuit pattern section as a terminal is formed 
in this base The terminal in the conventional relay can be lost and the problem of causing the 
location gap of the circuit pattern of a printed circuit board and a terminal by deformation of a 
terminal, and the change or degradation of a RF property by the terminal can be solved. 
[0026] The base is [ heat deformation ] lifting-hard and it is possible while it can improve thermal 
resistance of the base, since invention of claim 2 uses the thing made from a ceramic as the above- 
mentioned printed circuit board. [ of it ] Since invention of claim 3 forms the metal section in the 
joint of a case and the base, respectively and is closing the base in the case by welding, it can 
perform the closure of a case and the base for easy and a short time. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The relay characterized by housing consisting of a box-like case in which an inferior 
surface of tongue carries out opening, and the base put on the inferior surface of tongue as for which 
this case carries out opening, and constituting the above-mentioned base from a printed circuit board, 
forming the circuit pattern section as a terminal in this base, and growing into it. 
[Claim 2] The relay according to claim 1 characterized by changing using the thing made from a 
ceramic as the above-mentioned printed circuit board. 

[Claim 3] The relay according to claim 1 characterized by forming the metal section in the joint of a 
case and the base, respectively, closing the base in a case by welding, and changing. 
[Claim 4] The relay according to claim 3 characterized by forming an insulating layer on the above- 
mentioned circuit pattern section when the above-mentioned circuit pattern section of the base 
continues to the top face of the base, forming the metal section on the insulating layer, and changing. 

[Claim 5] The relay according to claim 3 characterized by connecting the circuit pattern section and 
a circuit pattern on top through a through hole, and changing when the above-mentioned circuit 
pattern section of the base needs to be connected to the circuit pattern of the top face of the base. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) and (b) are the decomposition perspective view of one example of this invention, 
and the perspective view showing the background of the base. 

[Drawing 2] It is the sectional view showing an assembly condition same as the above. 
[Drawing 3] It is the side elevation of an armature block. 

[Drawing 4] It is the explanatory view showing the closure structure of a case and the base. 
[Drawing 5] It is the explanatory view showing another closure structure of a case and the base. 
[Drawing 6] It is the side elevation of a relay conventional surface mount type. 
[Description of Notations] 

1 0 Housing 

11 Case 

12 Base 

13 a, 13b Circuit pattern section 

16 18 Metal section 

1 7 Insulating Layer 
20 Through Hole 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




(a) 




V 7a 7 4 * 




[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/5/2005 



JP,07-211212,A [DRAWINGS] 



Page 2 of 2 




12a 
6 



136^2019" L 6 B i>\ 

[Drawing 6] 



13a 



[Translation done.] 
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